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3 MATERIALS AND METHODS 
3.1 Chemicals 
Chemicals were obtained sources namely Sigma-Aldrich (Span-80, Triton X-
100 and Cocamide DEA) for the emulsifiers. The demulsifiers are also gotten from 
Sigma-Aldrich (Hexylamine, Cocamide MEA and Dioctylamine). 
 
3.1.1 Crude Oil 
In order to achieve the aim of this study, the crude oi samples were obtained 
from Petronas Refinery Kerteh. The preparation of oil-in-water (O/W) is described in 
few main steps. Distilled water were dispersed in the crude oil at room temperature with 
standard three blade propeller at 2000 rpm speed. The emulsifying agent was used as 
received without any futher dilution.  
 
3.2 Samples Preparation 
The general idea of emulsion preparation is by adding dispersed phase (oil) little 
by little to the continuous phase (water with stabilizer) in a plastic beaker (100 ml). The 
emulsions were prepared at room temperature with standard three-blade propeller at 
mixing speed of 2000 rpm at room temperature (28-30̊C). 1.0 wt % of emulsifier (Span 
80, Triton X-100 and Cocamide DEA) was added into the water (continuous phase) and 
mixed for five minutes to achieve homogenous. Crude oil (dispersed phase) is then 
added slowly to the solution and mixed for ten minutes. The sample procedure is 
repeated respectively for different concentration of emulsifier, which is 1.0 wt%, 1.5 
wt% and 2.0 wt% with same ratio of oil to water. The samples started with 50-50% ratio 
of O/W emulsion as tabulated in table 3.1 below.  
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Table 3.1: Type of Emulsifiers Used with Different Concentrations 
Emulsifiers Weight percentage, wt% (concentration) 
Span-80 
1.0 
1.5 
2.0 
Triton X-100 
1.0 
1.5 
2.0 
Cocamide DEA 
1.0 
1.5 
2.0 
 
Next, the ratio of water to oil is change to 65-35% and the same procedure is 
repeated for 80-20% O/W ratio..To make sure the samples prepare are in our niche area, 
we check the sample using filter paper either the sample in O/W or W/O emulsion.  
 
3.2.1 Gravitational Stability Test 
The emulsion stability was measured based on the amount of separated water 
from the prepared emulsions after 30 minutes. O/W emulsions prepared at different 
conditions were tested for their stability by transferring the emulsions into test tube, the 
latter were left at room temperature to rest for a while. The volume of separated wate 
rwas recorded after 30 minutes after the time homogenization was performed. By 
dividing the amount of water separated from the emulsion to the initial amount of water 
in the emulsion, the percentage of separated water from the prepared emulsions was 
achieved. The amount of water separated was noted at 30 minutes, 1 hour, 2 hour, 6 
hour, 12 hour and 24 hour for the first day and every 6 hours after that for 5 days. The 
water separation in percentage was calculated as separation efficiency (e) from volume 
of water observed in the measuring cylinder as follow:  
35	  	  
%  Water  separated = Volume  of  separated  water,mLOriginal  volume  of  water  in  the  emulsion,mL 
 
3.2.2 Brook’s Field 
The brook’s field are studied to measure the viscosity, torque, rpm, sheer stress 
and sheer rate. The most stable emulsifier base on the result gravitational stability test 
will be taken for demulsification test. 
 
3.2.3 Carl Zeiss Research Microscope 
The instrument used is the Carl Zeiss Microscope and a digital camera before 
connected with Dino Capture 2.0 software. All size measurements were done in 
duplicates and averages of size were reported in this study. The effect of temperature on 
emulsion stability was investigated by measuring the droplet sizes (after 
emulsification). 
 
3.2.4 Tensiometer  
There are many method proposed to measure surface or interfacial tension. 
Major methods are: ring method, hanging plate method, drop weight method, maximum 
bubble pressure method, capillary rise method, sessile drop method and pendant 
(hanging) drop method. The studies prefer to use the ring method. For surface tension 
measurements, the emulsion sample was placed on the sample platform. Then the 
sample platform was raised by adjusting the screw until the ring was just submerged. 
The platform was lowered slowly at the same time applying torsion to the wire by 
means of dial- adjusting screw. These simultaneous adjustments were performed 
carefully proportioned, while the ring system remained constant at its zero position. As 
the breaking point was approached, the adjustment was made more carefully. The 
experiment was repeated and four measurements were recorded for the accuracy. The 
general procedures followed for determination of interfacial tension is the same as the 
surface tension determination with some modifications. Since oil is lighter than water, 
